EP 3 009 557 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 3 009 557 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
20.04.2016 Bulletin 2016/16

(21) Application number: 14811069.5

(22) Date of filing: 11.06.2014

(51) IntCl.:
DOGF 39/08 (2006.0%)

(86) International application number:
PCT/KR2014/005135

(87) International publication number:
WO 2014/200269 (18.12.2014 Gazette 2014/51)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 14.06.2013 KR 20130068562

(71) Applicant: LG Electronics Inc.
Seoul 07336 (KR)

(72) Inventors:
* SEO, Bo Sung
Seoul 153-802 (KR)

* KIM, Jin Ho
Seoul 153-802 (KR)
* OH, Soo Young
Seoul 153-802 (KR)
¢ KIM, Chang Oh
Seoul 153-802 (KR)

(74) Representative: Ter Meer Steinmeister & Partner
Patentanwaélte mbB
Nymphenburger StraBRe 4
80335 Miinchen (DE)

(54) WASHING MACHINE

(67)  The present invention relates to a washing ma-
chine. A washing machine according to an embodiment
of the present invention comprises: a casing for forming
the exterior; a tub arranged inside the casing; a drum
rotatably provided in the tub to contain laundry; and a
water supply/distribution device arranged inside the cas-
ing, the water supply/distribution device having a tempo-
rary space, in which water flowing in from the outside
gathers, a plurality of discharge ports for distributing the
water in the temporary space towards a plurality of loca-
tions, and a pressure limiting unit for limiting the rise of
water pressure in the temporary space.
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Description
[Technical Field]

[0001] The presentinvention relates to a washing ma-
chine and, more particularly, to a water supply distributor
for distributing water introduced into a washing machine.

[Background Art]

[0002] Ingeneral,awashing machine commonly refers
to an apparatus for separating pollutants attached to
clothes, bedclothes, etc. (hereinafter abbreviated as
‘laundry’) using a chemical decomposition action of water
and a detergent and friction between water and the laun-
dry. Such a washing machine has a basic structure in
which a drum for accommodating the laundry is rotatably
installed. Meanwhile, the washing machine changes wa-
ter in various conditions, such as hot water, cold water,
and steam, depending on a washing cycle in order to
improve washing efficiency. Furthermore, a detergent, a
bleaching agent, a rinse agent, etc. are divided and
stored in a detergent box. Accordingly, a plurality of water
supply pipes for moving water to required places is
present in the washing machine.

[0003] If a plurality of valves is used as in a prior art,
however, there is a problem in that the construction be-
comes complicated. Furthermore, if a Y-shaped pipe is
used to move water to a plurality of directions, there is a
problem in that durability of the pipe is reduced.

[Disclosure]
[Technical Problem]

[0004] An object of the present invention is to move
water to a plurality of pipes at the same time even without
using a Y-shaped pipe.

[0005] Anotherobjectofthe presentinventionis to sup-
ply water to a plurality of points at the same time using
a single water supply distributor.

[0006] Yetanother object of the presentinvention is to
limit internal pressure in order to prevent damage when
an abnormal operation, such as that all the discharge
flow channels of a water supply distributor are closed, is
generated.

[0007] Objects of the present invention are not limited
to the aforementioned objects, and those skilled in the
art may evidently understand other objects that have not
been mentioned above from the following description.

[Technical Solution]

[0008] To achieve the above objects, a washing ma-
chine according to an embodiment of the present inven-
tion includes a casing forming an exterior; a tub disposed
within the casing; a drum rotatably provided in the tub,
for accommodating the laundry; and a water supply dis-
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tributor disposed within the casing and including a tem-
porary space in which externally introduced water gath-
ers, a plurality of discharge ports for distributing the water
of the temporary space toward a plurality of points, and
apressure limit unit for limiting an increase of water pres-
sure within the temporary space.

[0009] The water supply distributor includes a flow
channel switching plate of a disk shape in which an open
hole is formed; and a housing into which the flow channel
switching plate is rotatably inserted and in which a flow
channel for communicating the open hole with the dis-
charge ports is formed when the flow channel switching
plate is rotated.

[0010] The housingincludes a rim portion surrounding
the side of the flow channel switching plate and forming
the sidewall of the temporary space and a flow channel
forming plate in which the rim portion stands upright and
a plurality of discharge holes is formed so that the flow
channel communicates with the open hole. The pressure
limit unitis formed to discharge the water gathered in the
temporary space when the flow channel switching plate
is disposed so that the open hole and the discharge holes
do not communicate with each other.

[0011] The flow channel switching plate includes a plu-
rality of through holes arranged to form a circle around
the center of rotation. The pressure limit unit includes a
space formed in the housing, for communicating with the
through holes so that the water is introduced through the
through holes.

[0012] The pressure limit unit is formed in a gear form
so thatwhether the pressure limit unit communicates with
the temporary space is different depending on a rotation
angle of the flow channel switching plate.

[0013] The pressure limit unit forms inlet spaces peri-
odically formed to communicate with the through holes
and a water collection space of a circle so that the inlet
spaces are interconnected.

[0014] The through holes and the discharge holes are
periodically formed at an identical angle around the cent-
er of rotation so that each of the through and discharge
holes forms a circle. An angle cycle formed by the through
holes is the same as an angle cycle formed by the dis-
charge holes.

[0015] The pressure limit unit communicates with the
discharge holes so that the water introduced through the
through holes flows into the discharge ports.

[0016] The discharge holes include a plurality of first
discharge holes arranged to form a circle around the cent-
er of rotation of the flow channel switching plate and a
second discharge hole formed closer to the center of ro-
tation than to the first discharge holes, for communicating
with at least any one of the first discharge holes.

[0017] The flow channel switching plate includes a first
open hole selectively communicating with at least any
one of the first discharge holes depending on a rotation
angle, a second open hole communicating with the sec-
ond discharge hole depending on a rotation angle, and
through holes formed closer to the center of rotation than
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to the second open hole. The pressure limit unitincludes
a space formed within the flow channel forming plate so
that the through holes and the second discharge hole are
coupled when the first discharge holes and the second
discharge hole are closed by the flow channel switching
plate.

[0018] The washing machine further includes a cap
covering the housing in such a way as to form the tem-
porary space; an inlet port formed in the cap, for com-
municating with the temporary space so that the water
is supplied to the water supply distributor; and a flow
channel switching motor disposed on one surface of the
cap, for rotating the flow channel switching plate.
[0019] The housing includes mounting surfaces which
are formed under the rim portion and which are orthog-
onal to each other so that the discharge portis protruded.
At least part of the cap is rounded and mounted on the
rim portion. The inlet portis formed over a portion in which
the mounting surfaces are met.

[0020] The washing machine further includes a cap
covering the housing to form the temporary space. The
pressure limit unit includes a protruding portion commu-
nicating with the temporary space and lengthily extended
to an outside of the housing or the cap; a shield plate
inserted into the protruding portion in such a way as to
shield a flow channel formed within the protruding por-
tion; a resilient member disposed between an end of the
protruding portion and the shield plate; and a pressure
release port communicating with the protruding portion
so that water is discharged to the outside when the shield
plate is moved by the water pressure of the temporary
space.

[0021] The washing machine further includes an inlet
port formed in the housing, for communicating with the
temporary space so that the water is supplied to the water
supply distributor; and a flow channel switching motor
mounted on the housing, for rotating the flow channel
switching plate.

[0022] Mounting surfaces orthogonal to each other are
formed on the side of the housing so that the discharge
port is protruded. The inlet port is formed in a portion in
which the mounting surfaces are met.

[0023] The washing machine further includes a flow-
meter mounted on the inlet port, for measuring a rate of
flow of water flowing into the inlet port.

[0024] The housing includes a first mounting surface
flatly formed on the side of the housing, a second mount-
ing surface meeting the first mounting surface at a right
angle, extended from the first mounting surface, and
curved toward the side end portion of the second mount-
ing surface, a third mounting surface meeting the second
mounting surface in such away as to be curved, extended
from the second mounting surface, and flatly formed to-
ward the side end portion of the third mounting surface,
and a fourth mounting surface meeting the third mounting
surface at a right angle, flatly formed, and forming a right
angle with the first mounting surface. The discharge port
is formed in at least two of the first mounting surface, the
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second mounting surface, the third mounting surface,
and the fourth mounting surface.

[0025] A washing machine according to an embodi-
ment of the present invention includes a casing forming
an exterior; a tub disposed within the casing; a drum ro-
tatably provided in the tub, for accommodating a laundry;
and a water supply distributor disposed within the casing,
for distributing externally introduced water to a plurality
of points. The water supply distributor includes a housing
in which a pressure limit unit recessed in a gear form and
discharge holes formed in a cycle of a constant angle
around the pressure limit unit are formed; and a flow
channel switching plate rotatably inserted into the hous-
ing and including a plurality of holes alternately commu-
nicating with the pressure limit unit or the discharge holes
depending on a degree of rotation.

[0026] The plurality of holes includes an open hole
communicating with the discharge holes depending on
a degree of rotation of the flow channel switching plate
and through holes capable of communicating with the
pressure limit unit depending on a degree of rotation of
the flow channel switching plate. The open hole and the
through holes are placed at different distances from the
center of rotation of the flow channel switching plate.
[0027] A washing machine according to an embodi-
ment of the present invention includes a drum accom-
modating fabrics; a tub accommodating the drum; and a
water supply distributor including a plurality of discharge
ports for supplying externally supplied water to a plurality
of target points including the tub and a pressure limit unit
for limiting an increase of internal pressure if water is not
discharged by any part of the plurality of discharge ports.
When the water supply distributor operates to supply the
water to at least any one of the plurality of target points,
the water supply distributor communicates a flow channel
alternately with at least any one of the plurality of dis-
charge ports and the pressure limit unit.

[0028] The details of other embodiments are included
in the detailed description and drawings.

[Advantageous Effects]

[0029] The present invention has one or more of the
following advantages.

[0030] First, there is an advantage in that water can be
supplied to a plurality of points even without using a Y-
shaped pipe.

[0031] Second, there is an advantage in that the con-
struction of the water supply distributor becomes simple
and is reduced in volume.

[0032] Third, pressure within the water supply distrib-
utor can be maintained at specific pressure or lower.
[0033] Advantages of the presentinvention are not lim-
ited to the aforementioned advantages, and those skilled
in the art may evidently understand other advantages
that have not been mentioned above from the following
description.
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[Description of Drawings]
[0034]

FIG. 1 is a perspective view showing a washing ma-
chine according to an embodiment of the present
invention.

FIG. 2 is a perspective view showing the inside of
the washing machine according to an embodiment
of the present invention.

FIG. 3 is an exploded perspective view showing a
water supply distributor according to an embodiment
of the present invention.

FIG. 4 is a plan view showing a flow channel forming
plate and a flow channel switching plate according
to an embodiment of the present invention.

FIG. 5 shows a case where a pressure limit unit ac-
cording to an embodiment of the present invention
operates.

FIG. 6 shows the distribution of water according to
the operation of the flow channel switching plate ac-
cording to an embodiment of the present invention.
FIG. 7 is an exploded perspective view showing the
water supply distributor according to anotherembod-
iment of the present invention.

FIG. 8 shows the operation of the pressure limit unit
according to another embodiment of the present in-
vention.

[Mode for Invention]

[0035] The merits and characteristics of the present
invention and a method for achieving the merits and char-
acteristics will become apparent from embodiments de-
scribed in detail with reference to the accompanying
drawings. However, the present invention is not limited
to the disclosed embodiments, but may be implemented
in various other forms. The present embodiments are
only provided to complete the disclosure of the present
invention and to allow those skilled in the art to which the
present invention pertains to fully understand the cate-
gory of the present invention. The present invention is
defined by the category of the claims. The same refer-
ence numbers are used to refer to the same or similar
parts throughout the drawings.

[0036] The present invention is described with refer-
ence to the drawings for describing a washing machine
in connection with the embodiments of the present in-
vention.

[0037] FIG. 1is a perspective view showing a washing
machine 100 according to an embodiment of the present
invention, FIG. 2 is a perspective view showing the inside
of the washing machine 100 according to an embodiment
of the present invention, and FIG. 3 is an exploded per-
spective view showing a water supply distributor 1 ac-
cording to an embodiment of the present invention.
[0038] Referringto FIGS. 1 to 3, the washing machine
100 according to an embodiment of the present invention
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includes a casing 110 forming an exterior; a tub 132 dis-
posed within the casing 110; a drum 134 rotatably pro-
vided in the tub 132 and accommodating the laundry;
and a water supply distributor 1 disposed within the cas-
ing 110 and including a temporary space S in which ex-
ternally introduced water gathers, a plurality of discharge
ports 17 for distributing the water of the temporary space
S toward a plurality of points, and a pressure limit unit 30
for limiting an increase of water pressure within the tem-
porary space S. The casing 110 forms the exterior of the
washing machine 100. The tub 132 in which water is con-
tained is clung to the casing 110. The drum 134 in which
the laundry is accommodated is provided within the tub
132. The casing 110 may further include a heater for
heating water contained in the tub 132.

[0039] The casing 110 may include a cabinet 111 form-
ing the exterior of the washing machine 100 and having
a front surface and a top surface opened, a base sup-
porting the cabinet 111, a front cover 112 having a laun-
dry entrance hole formed therein so that the laundry en-
ters the laundry entrance hole and coupled to the front
surface of the cabinet 111, and a top cover provided on
top of the cabinet 111. A door 118 for opening and closing
the laundry entrance hole may be rotatably provided in
the front cover 112.

[0040] Glass 118a may be provided in the door 118 so
that the laundry within the drum 134 can be seen. The
glass 118a may be formed in a convex shape, and the
front end of the glass 118a may be protruded into the
drum 134 in the state in which the door 118 has been
closed.

[0041] The detergent box 114 contains additives, such
as a detergent for preliminary or actual washing, a fabric
softener, and a bleaching agent, and is provided in the
casing 110 in such a way as to be drawn.

[0042] The tub 132 may clung to the top cover by a
spring so that vibration generated when the drum 134
rotates can be reduced. A damper supporting the tub 132
on the lower side thereof may be further included in the
tube 132.

[0043] A plurality of holes is formed in the drum 134
so that water can flow between the tub 132 and the drum
134. One or more lifters 134a may be provided along the
inner circumferential surface of the drum 134 so that the
laundry is lifted up and then drops when the drum 134 is
rotated. The drum 134 is not disposed completely hori-
zontally, but may be disposed at a predetermined slope
so that the rear portion of the drum 134 is placed on the
lower side than horizontality.

[0044] A motor providing a driving force for rotating the
drum 134 may be provided. There are a direct driving
method and an indirect driving method depending on a
method of transferring the driving force provided by the
motor to the drum 134. In the direct driving method, the
pivot of the motor is directly coupled to the drum 134,
and the pivot of the motor and the center of the drum 134
are aligned on the same line. The washing machine 100
according to the present embodiment complies with such
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a direct driving method. The drum 134 is rotated by the
motor provided in the space between the rear of the tub
132 and the cabinet 111, but the present invention is not
necessarily limited thereto. The indirect driving method
may also be applied to the present invention.

[0045] In the indirect driving method, the drum 134 is
rotated using power transfer means, such as a belt or
pulley for transferring the driving force provided by the
motor. The pivot of the motor and the center of the drum
134 need not to be necessarily aligned on the same axis.
[0046] A gasket 120 is provided between the cabinet
111 and the tub 132. The gasket 120 has one side cou-
pled to the cabinet 111 and the other side coupled to the
circumference of the open front surface portion of the tub
132. Accordingly, water contained in the tub 132 is pre-
vented from leaking between the tub 132 and the cabinet
111. Furthermore, the gasket 120 is resiliently hinged in
response to the vibration of the tub 132, thus functioning
to reduce vibration. The gasket 120 may be made of a
deformable or flexible material having some elastic force
and may be formed using natural rubber or synthetic res-
in.

[0047] In the washing machine 100, water introduced
from an external water supply source is supplied to the
detergentbox 114, a steam generation device 139 and/or
a whirl nozzle and/or a steam nozzle through proper con-
trol of the water supply distributor 1. The detergent box
114 is received into a detergent box housing 117. The
detergent box housing 117 communicates with the tub
132 through a water supply bellows 133. After water sup-
plied by a water supply unit is mixed with the additives
via the detergent box 114, the water flow into the tub 132
along the water supply bellows 133 connected to the de-
tergent box housing 117. The additives contained in the
detergent box 114 may include a detergent, a fabric sof-
tener, a bleaching agent, etc., for example. A plurality of
partitioned accommodation spaces may be provided in
the detergent box 114 so that the additives are not mixed
and are separated and contained in the spaces.

[0048] The water supply distributor 1 includes an inlet
port 51 to which external water is inputted and the dis-
charge port 17 from which water is discharged. A plurality
ofthe discharge ports 17 is provided and coupled to water
supply hoses 131, respectively. The water supply distrib-
utor 1 is connected to the plurality of water supply hoses
131. The plurality of water supply hoses may be classified
depending on their use or connection relationships. The
water supply hoses 131 may be classified depending on
a temperature of flowing water, may be classified de-
pending on whether each hose is connected to what one
of the partitioned spaces of the detergent box 114, and
may be classified depending on whether a hose is con-
nected to the steam generation device 139, a spray noz-
zle, etc.

[0049] Forexample, some of the plurality of water sup-
ply hoses may be used to supply water to the detergent
box 114, and the hoses are connected in accordance
with the respective partitioned spaces formed within the
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detergent box 114 in order to separate and contain the
additives by type. Furthermore, the water supply distrib-
utor 1 may be controlled so that it moves water to two or
more water supply hoses at the same time.

[0050] The steam generation device 139 is a device
for generating steam by heating water. Some of the plu-
rality of water supply hoses 131 are connected to the
steam generation device 139. Steam generated by the
steam generation device 139 is supplied to the steam
nozzle through a steam supply hose.

[0051] A housing 10 may form part of the exterior of
the water supply distributor 1. A flow channel switching
plate 40 may be mounted on the inside of the housing
10. The flow channel switching plate 40 is rotated so that
introduced water can flow into at least one of the plurality
of discharge ports 17.

[0052] If the operation of the flow channel switching
plate 40 is stopped in the state in which flow channels
have not been connected while the flow channel switch-
ing plate 40 operates, pressure within the water supply
distributor 1 is increased because water is unable to be
discharged. In the present invention, the pressure limit
unit 30 is formed in order to prevent damage to the water
supply distributor 1 attributable to an increase of water
pressure.

[0053] FIG. 4 is a plan view showing a flow channel
forming plate 15 and a flow channel switching plate 40
according to an embodiment of the present invention,
FIG. 5 shows a case where the pressure limit unit 30
according to an embodiment of the present invention op-
erates, and FIG. 6 shows the distribution of water accord-
ing to the operation of the flow channel switching plate
40 according to an embodiment of the present invention.
[0054] Referring to FIGS. 4 to 6, a first mounting sur-
face 21 flatly formed on the side of the housing 10, a
second mounting surface 22 meeting the first mounting
surface 21 at aright angle, extended from the first mount-
ing surface 21, and curved toward the side end portion
of the second mounting surface, a third mounting surface
23 meeting the second mounting surface 22 in such a
way as to be curved, extended from the second mounting
surface 22, and flatly formed toward the side end portion
of the third mounting surface, and a fourth mounting sur-
face 24 meeting the third mounting surface 23 at a right
angle, flatly formed, and forming a right angle with the
first mounting surface 21 are formed in the housing 10
according to an embodiment of the present invention.
The discharge port 17 may be formed in at least two of
the first mounting surface 21, the second mounting sur-
face 22, the third mounting surface 23, and the fourth
mounting surface 24.

[0055] For example, the three discharge ports 17 may
be formed in each of the first mounting surface 21 and
the fourth mounting surface 24. Furthermore, the single
discharge port 17 may be formed in each of the second
mounting surface 22 and the third mounting surface 23.
If the water supply distributor 1 is formed as described
above, a total of the eight discharge ports 17 may be
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formed. Meanwhile, a middle surface 25 that is formed
relatively flatly may be formed between the first mounting
surface 21 and the fourth mounting surface 24. In some
embodiments, the inlet port 51 may be formed in the mid-
dle surface 25.

[0056] The washing machine according to an embod-
iment of the present invention include the inlet port 51
formed in a cap 50 and communicating with the tempo-
rary space S so that water is supplied to the water supply
distributor 1; and a flow channel switching motor 53 dis-
posed on one surface of the cap 50 in such a way as to
rotate the flow channel switching plate 40.

[0057] The inlet port 51 may be formed in the cap 50
or the housing 10. If the inlet port 51 is formed in the cap
50, the inlet port 51 may be formed on the upper side of
the middle surface 25. A flowmeter 80 to be described
later may be mounted in front of the inlet port 51. Since
a specific space is required to dispose the flowmeter 80,
the influence of the discharge port 17 on the flowmeter
80 can be minimized through such a disposition.

[0058] The flow channel switching motor 53 may be
disposed on one surface ofthe cap 50 or may be disposed
on one surface of the housing 10. The pivot of the flow
channel switching motor 53 is connected to a cam 55.
The cam 55 is inserted into a cam insertion hole 45
formed in the flow channel switching plate 40. A sealer
57 for preventing water leak is disposed on one side of
the cam insertion hole 45. The cam 55 may be inserted
into the cam insertion hole 45 through the sealer 57.
[0059] The end of the cam 55 and the cam insertion
hole 45 are configured to be matched up with each other.
The cam 55 is inserted into the cam insertion hole 45 in
such a way as not to spin with no traction. In the present
embodiment, the end of the cam 55 and the cam insertion
hole 45 are formed to have a cross so that they are en-
gaged with each other. The flow channel switching motor
53 may be coupled to a switch 59. The switch 59 controls
the driving of the flow channel switching motor 53. The
switch 59 is coupled to a control unit. The control unit is
coupled to the flowmeter 80.

[0060] In the housing 10 according to an embodiment
of the present invention, mounting surfaces 20 that are
orthogonal to each other are formed so that the discharge
ports 17 are protruded and formed under a rim portion
11. At least part of the cap 50 is rounded so that the cap
50 is mounted on the rim portion 11. The inlet port 51
may be formed on the upper side of a portion in which
the mounting surfaces 20 are met.

[0061] The housing 10 includes the rim portion 11. The
rim portion 11 is formed in a circle, and the flow channel
switching plate 40 is inserted into the rim portion 11 in
such away as to be rotated. The rim portion 11 is formed
on top of the housing 10. The cap 50 is disposed on top
of the rim portion 11. The temporary space S for storing
water introduced from the inlet port 51 is formed within
the rim portion 11. Part of the cap 50 is rounded and may
be mounted on the rim portion 11. The inner circumfer-
ential surface of the cap 50 may be formed in a cylindrical
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shape so that it is matched up with the outer circumfer-
ence surface of the rim portion 11. A plurality of the
mounting surfaces 20 is formed. The middle surface 25
may include an approximately flat portion in which the
orthogonal mounting surfaces 20 are met. The inlet port
51 may be formed in the middle surface 25. The cap 50
may be disposed on the upper side of the middle surface
25.

[0062] The washing machine 100 according to an em-
bodiment of the present invention may include the flow-
meter 80 mounted on the inlet port 51 so that the amount
of water flowing into the inlet port 51 can be measured.
[0063] The flowmeter 80 may include an impeller ro-
tatably provided in a flow path along which water flows.
The flowmeter 80 can measure a rate of flow. The flow-
meter 80 may be mounted ontheinletport 51. The mount-
ing surfaces may be formed on the left and right sides of
the flowmeter 80. The mounting surfaces 20 may be
formed at a right angle. The discharge ports 17 are pro-
truded and formed in the mounting surfaces, and the flow-
meter 80 is disposed at the edge portions of the mounting
surfaces 20. Accordingly, interference between the flow-
meter 80 and the discharge port 17 is minimized. Pref-
erably, the flowmeter 80 is disposed to face the middle
surface 25. The first mounting surface 21 and the fourth
mounting surface 24 are disposed on the left and right
sides of the flowmeter 80.

[0064] The water supply distributor 1 according to an
embodiment of the present invention includes the flow
channel switching plate 40 of a disk shape in which an
open hole 41 is formed; and the housing 10 into which
the flow channel switching plate 40 is rotatably inserted
and in which a flow channel for communicating the open
hole 41 with the discharge ports 17 is formed when the
flow channel switching plate 40 is rotated. The water sup-
ply distributor 1 includes the flow channel switching plate
40 of a disk shape in which the open hole 41 is formed;
and the cap 50 covering the flow channel switching plate
40 so that the temporary space S in which introduced
water gathers before it is discharged to the open hole 41
isformed. The housing 10includes the circular rim portion
11 into which the flow channel switching plate is rotatably
inserted; and the flow channel forming plate 15 which is
formed within the rim portion 11 and in which a plurality
of discharge holes 13 respectively communicating with
the plurality of discharge ports 17 is formed so that water
is discharged to the different discharge ports 17 when
the flow channel switching plate 40 rotates. The pressure
limit unit 30 is formed to discharge water gathered in the
temporary space S when the flow channel switching plate
40 is disposed so that the open hole 41 does not com-
municate with the discharge hole 13.

[0065] The open hole 41 is formed in the flow channel
switching plate 40. When the flow channel switching plate
40 rotates, the open hole 41 also rotates. The flow chan-
nel switching plate 40 is inserted into the rim portion 11
in such a way as to rotate. The cam insertion hole 45 is
formed in the flow channel switching plate 40 so that the
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cam 55 is inserted into the cam insertion hole 45. The
cam insertion hole 45 may be a hole openin a cross. The
flow channel forming plate 15 is disposed under the flow
channel switching plate 40. The flow channel forming
plate 15 is disposed at the bottom of the rim portion 11
and may be integrated with the rim portion 11. The flow
channel forming plate 15 has the plurality of discharge
holes 13 formed therein. The discharge holes 13 may be
coupled to the different discharge ports 17. The number
of discharge holes 13 may be equal to or greater than
the number of discharge ports 17. Since the open hole
41 formed in the flow channel switching plate 40 rotates,
the discharge holes 13 preferably may be arranged in a
circle so that the discharge holes 13 communicate with
the open hole 41. The plurality of discharge holes 13 is
arranged in a circle atthe same interval around the center
of rotation O of the flow channel switching plate 40. A
discharge flow channel connecting the discharge holes
13 and the discharge ports 17 is formed within the flow
channel forming plate 15.

[0066] The housing 10 according to an embodiment of
the present invention includes the rim portion 11 sur-
rounding the side of the flow channel switching plate 40
and forming the sidewall of the temporary space S; and
the flow channel forming plate 15 in which the rim portion
11 stands upright and the plurality of discharge holes 13
is formed so that the flow channel communicates with
the open hole 41. The pressure limit unit 30 is formed to
discharge water gathered in the temporary space S when
the flow channel switching plate 40 is disposed so that
the open hole 41 and the discharge holes 13 do not com-
municate with each other.

[0067] The pressure limit unit 30 functions to maintain
water pressure within the temporary space S at prede-
termined pressure or less. Water is introduced into the
temporary space S through the inlet port 51. If the open
hole 41 does not communicate with at least any one of
the discharge holes 13, water pressure within the tem-
porary space S rises because it is not discharged. The
pressure limit unit 30 is configured to discharge water
gathered in the temporary space S. Preferably, the pres-
sure limit unit 30 operates when the open hole 41 does
not communicate with the discharge holes 13.

[0068] A plurality of through holes 43 arranged to form
a circle around the rotating axis of the flow channel
switching plate 40 is formed in the flow channel switching
plate 40 according to an embodiment of the present in-
vention. The pressure limit unit 30 may be a space which
communicates with the through holes 43 so that water is
introduced through the through holes 43 and which is
formed under the flow channel switching plate 40.
[0069] The through holes 43 are formed in the flow
channel switching plate 40. A plurality of the through
holes 43 is formed at the same interval around the center
of rotation O of the flow channel switching plate 40. The
through holes 43 are arranged at the same angle around
the center of rotation O. The distance between the
through holes 43 and the center of rotation O is shorter
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than the distance between the open hole 41 and the cent-
er of rotation O.

[0070] The pressure limit unit 30 may be formed in the
housing 10. The pressure limit unit 30 is formed in the
flow channel forming plate 15. The pressure limit unit 30
provides a space in which water introduced through the
through holes 43 stays. Preferably, the pressure limit unit
30 discharges water, introduced through the through
holes 43, to the outside of the water supply distributor 1.
More preferably, the pressure limit unit 30 discharges
water, introduced through the through holes 43, to any
one of the discharge ports 17.

[0071] The pressure limit unit 30 according to an em-
bodiment of the present invention is formed in a gear
form so that whether it communicates with the temporary
space S is different depending on a rotation angle of the
flow channel switching plate 40. Furthermore, the pres-
sure limitunit 30 may include inlet spaces 30a periodically
formed so that the pressure limit unit 30 communicates
with the through holes 43 and a water collection space
30b formed in a circle so that the inlet spaces 30a are
interconnected.

[0072] The pressure limit unit 30 may be a space
formed in the flow channel forming plate 15 in a gear
form. Theinlet spaces 30a and the water collection space
30b may be configured in a gear form generally. The cam
55 may be inserted into the center of the water collection
space 30b. The insertion hole of the cap 50 may be
formed in the center of the water collection space 30b.
[0073] The through holes 43 and the discharge holes
13 according to an embodiment of the present invention
may be periodically formed at the same angle around the
center of rotation O so that each of the through and dis-
charge holes forms a circle. An angle cycle 63 formed by
the through holes 43 may be the same as an angle cycle
02 formed by the discharge holes 13.

[0074] The pressure limit unit 30 according to an em-
bodiment of the presentinvention communicates with the
discharge holes 13 so that water introduced through the
through holes 43 flows into the discharge ports 17. The
through holes 43 are formed in the flow channel switching
plate 40. An angle cycle 61 formed by the inlet spaces
30a communicating with the through holes 43 may be
the same as an angle cycle 62 formed by the discharge
holes 13. The through holes 43 may be formed in the
same angle cycle 63 around the center of rotation O. All
the angle cycle 61 of the inlet spaces 30a, the angle cycle
02 of the discharge holes 13, and the angle cycle 83 of
the through holes 43 may be the same. The inlet spaces
30a may communicate with the discharge holes 13.
[0075] A plurality of first discharge holes 13a which are
arranged to form a circle around the center of rotation O
of the flow channel switching plate 40 and a second dis-
charge hole 13b which is formed closer to the center of
rotation O than to the first discharge holes 13a and com-
municates with at least any one of the first discharge
holes 13a are formed in the discharge holes 13 according
to an embodiment of the present invention. The second
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discharge hole 13b is formed between the inlet spaces
30a and the first discharge holes 13a around the center
of rotation O. The inlet spaces 30a may communicates
with the first discharge holes 13a through the second
discharge hole 13b.

[0076] Afirstopen hole 41a selectively communicating
with at least any one of the first discharge holes 13a de-
pending on a rotation angle, a second open hole 41b
communicating with the second discharge hole 13b de-
pending on a rotation angle, and the through holes 43
formed closer to the center of rotation O than to the sec-
ond open hole 41b are formed in the flow channel switch-
ing plate 40 according to an embodiment of the present
invention. The pressure limit unit 30 may be a space
formed within the flow channel forming plate 15 so that
the through holes 43 and the second discharge hole 13b
are coupled when the first discharge holes 13a and the
second discharge hole 13b are closed by the flow channel
switching plate 40.

[0077] The pressure limit unit 30 communicates with
the through holes 43 when the first discharge holes 13a
do not communicate with the first open hole 41a and the
second discharge hole 13b does not communicate with
the second open hole 41b.

[0078] The angle 64 formed by the first open hole 41a
and the second open hole 41b around the center of ro-
tation O may be a multiple of the angle 61 and/or 62
and/or 63. For example, assuming that the through holes
43 communicate with the inlet spaces 30a when the flow
channel switching plate 40 rotates 61/2, the open hole
41 and the discharge holes 13 have been cut off. Assum-
ing that the through holes 43 and the inlet spaces 30a
have been cut off when the flow channel switching plate
40 rotates 01, the open hole 41 communicates with the
discharge holes 13.

[0079] The washing machine 100 according to an em-
bodiment of the present invention includes the casing
100 forming the exterior of the washing machine 100; the
tub 132 disposed within the casing; the drum 134 rotat-
ably provided in the tub and accommodating the laundry;
and the water supply distributor 1 disposed within the
casing 110 in such a way as to distribute externally in-
troduced water to a plurality of points. The water supply
distributor 1 includes the housing 10 in which the pres-
sure limit unit 30 recessed in a gear form and the dis-
charge holes 13 formed in a cycle of a constant angle
around the pressure limit unit 30 are formed; and the flow
channel switching plate 40 rotatably inserted into the
housing 10 and including the plurality of holes 41 and 43
alternately communicating with the pressure limit unit 30
or the discharge holes 13 depending on the degree of
rotation.

[0080] The plurality of holes includes the open hole 41
communicating with the discharge holes 13 depending
on the degree of rotation of the flow channel switching
plate 40 and the through holes 43 capable of communi-
cating with the pressure limit unit 30 depending on the
degree of rotation of the flow channel switching plate 40.
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The open hole 41 and the through holes 43 are placed
at different distances from the center of rotation of the
flow channel switching plate 40. The through holes 43
are formed close to the center of rotation, and the dis-
tance between the through holes 43 is narrow. The open
hole 41 is disposed at a longer distance from the center
of rotation than the through holes 43, and the distance
between the open holes is wider than the distance be-
tween the through holes 43.

[0081] The washing machine according to an embod-
iment of the present invention includes the drum 134 ac-
commodating fabrics; the tub 132 accommodating the
drum; and the water supply distributor 1 including the
plurality of discharge ports 17 for supplying externally
supplied water to a plurality of target points including the
tub 132 and the pressure limit unit 30 for limiting an in-
crease of internal pressure if water is not discharged by
any part of the plurality of discharge ports 17. When the
water supply distributor 1 operates to supply water to at
least any one of a plurality of target points, it communi-
cates the flow channel alternately with at least any one
of the plurality of discharge ports 17 and the pressure
limit unit 30. The target points may be the detergent box
114 and/or the steam generation device 139 and may be
different depending on the specifications of a washing
machine.

[0082] The washing machine according to an embod-
iment of the present invention includes the casing 110
forming the exterior of the washing machine; the tub 132
disposed within the casing 110; the drum 134 rotatably
provided within the tub 132 and accommodating the laun-
dry; and the water supply distributor 1 disposed within
the casing 110 in such a way as to distribute externally
introduced water to a plurality of points. The water supply
distributor 1 includes the flow channel switching plate 40
of a disk shape in which the plurality of through holes 43
arranged in a circle and the at least one open hole 41
are formed; the cap 50 covering the flow channel switch-
ing plate 40 so that the temporary space S in which in-
troduced water is gathered before it is discharged to the
open hole 41 or the through holes 43; and the housing
10 into which the flow channel switching plate 40 is ro-
tatably inserted and in which the plurality of discharge
holes 13 arranged in a circle so that the open hole 41
communicates with different flow channels depending on
a rotation angle of the flow channel switching plate 40
and the pressure limit unit 30 communicating with the
through holes 43 depending on a rotation angle of the
flow channel switching plate 40 are formed.

[0083] FIG.7 isan exploded perspective view showing
the water supply distributor 1 according to another em-
bodiment of the present invention. FIG. 8 shows the op-
eration of the pressure limit unit 30 according to another
embodiment of the present invention. In FIGS. 7 and 8,
the same reference numerals as those shown in FIGS.
1to 6 denote the same members. Contents different from
the aforementioned embodiment of the presentinvention
are chiefly described below.
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[0084] Referring to FIGS. 7 and 8, a water supply dis-
tributor 90 according to an embodiment of the present
invention includes a cap 75 covering a housing 78 so that
a temporary space S is formed. The pressure limit unit
60 includes a protruding portion 61 communicating with
the temporary space S and lengthily extended to the out-
side of the housing 78 or the cap 75; a shield plate 63
inserted into the protruding portion 61 in such a way as
to shield a flow channel formed within the protruding por-
tion 61; aresilient member 65 disposed between the end
of the protruding portion 61 and the shield plate 63; and
a pressure release port 67 communicating with the pro-
truding portion 61 so that water is discharged to the out-
side when the shield plate 63 is moved by water pressure
of the temporary space S.

[0085] Water from the temporary space S can flow into
the protruding portion 61. The pressure limit unit 30 may
control the time when water is discharged by controlling
elastic modulus of the resilient member 65. The shield
plate 63 is inserted into the protruding portion 61 so that
water pressure is transferred to the resilient member.
Preferably, the shield plate 63 seals the resilient member
so that it does not sink under water. Furthermore, the
shield plate 63 seals the resilient member so that water
is notintroduced into the pressure release port 67 through
the shield plate 63. The pressure release port 67 is
formed on the compression path of the shield plate 63
and/or the resilient member 65. When the resilient mem-
ber 65 is compressed due to increased water pressure,
water introduced into the protruding portion 61 commu-
nicates with the pressure release port 67. A support 69
supports the resilient member so that the position of the
resilient member 65 is maintained. The support 69
shields the protruding portion 61.

[0086] The washing machine 100 according to an em-
bodiment of the present invention includes an inlet port
71 formed in the housing 78 and communicating with the
temporary space S so that water is supplied to the water
supply distributor 90; and a flow channel switching motor
73 mounted on the housing 77 in such a way as to rotate
the flow channel switching plate 79. Furthermore, mount-
ing surfaces 20 orthogonal to each other so that the dis-
charge ports 17 are protruded and formed therein are
formed on the side of the housing 77 according to an
embodiment of the present invention. The inlet port 51
may be formed in a portion in which the mounting sur-
faces 20 are met.

[0087] The inlet port 71 may be directly formed in the
housing 78. The inlet port 71 may be formed in a middle
surface 25. The middle surface 25 is formed between a
first mounting surface 21 and a fourth mounting surface
24. One side of the middle surface 25 meets the first
mounting surface 21, and the other side of the middle
surface 25 meets the fourth mounting surface 24. The
direction in which the first mounting surface 21 extends
may be orthogonal to the direction in which the fourth
mounting surface 24 extends.

[0088] The operation of the washing machine 100 con-
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figured as described according to the present invention
is described below.

[0089] Water discharged by an external water supply
source is introduced into the casing 110. The water is
introduced into the water supply distributor 1 through the
inlet port 51 via the flowmeter 80. The water is introduced
into the temporary space S. The control unit moves the
waterto the place to which the water needs to be supplied
in accordance with a washing cycle. The control unit
drives the flow channel switching motor 53, thereby ro-
tating the flow channel switching plate 40. The flow chan-
nel switching plate 40 is rotated at a predetermined angle
so that the flow channel switching plate 40 communicates
with a predetermined discharge hole 13 by the rotation
ofthe open hole 41. The water within the temporary space
S is introduced into the discharge holes 13 through the
open hole 41. The water introduced into the discharge
holes 13 flows into the discharge ports 17 that commu-
nicate through the flow channel formed within the flow
channel forming plate 15. The discharge ports 17 are
coupled to the water supply pipe and coupled to the de-
tergent box 114, the steam device, the spray nozzle, etc.
[0090] Meanwhile, the flow channel switching plate 40
may not be rotated at a predetermined angle due to a
malfunction of the flow channel switching motor 53. In
this case, the communication hole may not be coupled
to the discharge holes 13. In this case, in order to reduce
water pressure within the temporary space S, the pres-
sure limit unit 30 operates. In an embodiment, the pres-
sure limit unit 30 may be a space recessed in the housing
10 in a gear form. In this case, the water flows into the
pressure limit unit 30 through the through holes 43, and
the pressure limitunit 30 is coupled to the discharge holes
13. Accordingly, the water may flow into the discharge
ports 17.

[0091] The pressure limit unit 30 may include the pro-
truding portion 61 communicating with the temporary
space S. If water pressure within the temporary space S
is a reference value or less, the shield plate 63 has been
stopped as shown in FIG. 8(a). When water is introduced
into the temporary space S and water pressure increas-
es, aforce is applied to the resilient member 65 through
the shield plate 63 of the protruding portion 61. As water
pressure increases, the shield plate 63 moves toward
the pressure release port 67. In this case, the shield plate
63 may be moved as shown in FIG. 8(b). If the shield
plate 63 moves at a predetermined distance or more due
to a continuous increase of water pressure, the tempo-
rary space S communicates with the pressure release
port 67. The water is discharged to the outside of the
water supply distributor 1. In this case, the shield plate
63 may move as shown in FIG. 8(c).

[0092] Although the preferred embodiments of the
present invention have been illustrated and described,
the present invention is not limited to the aforementioned
specific embodiments, and those skilled in the art to
which the present invention pertains may modify the
presentinvention in various ways without departing from
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the gist of the present invention claimed in the claims.
The modified embodiments should not be understood
individually from the technical spirit or prospect of the
present invention.

Claims

1.

A washing machine, comprising:

a casing forming an exterior;

a tub disposed within the casing;

a drum rotatably provided in the tub, for accom-
modating a laundry; and

a water supply distributor disposed within the
casing and comprising a temporary space in
which externally introduced water gathers, a plu-
rality of discharge ports for distributing the water
of the temporary space toward a plurality of
points, and a pressure limit unit for limiting an
increase of water pressure within the temporary
space.

2. The washing machine of claim 1, wherein the water

supply distributor comprises:

a flow channel switching plate of a disk shape
in which an open hole is formed; and

a housing into which the flow channel switching
plate is rotatably inserted and in which a flow
channel for communicating the open hole with
the discharge ports is formed when the flow
channel switching plate is rotated.

3. The washing machine of claim 2, wherein:

the housing comprises a rim portion surrounding
a side of the flow channel switching plate and
forming a sidewall of the temporary space and
a flow channel forming plate in which the rim
portion stands upright and a plurality of dis-
charge holes is formed so that the flow channel
communicates with the open hole, and

the pressure limit unit is formed to discharge the
water gathered in the temporary space when the
flow channel switching plate is disposed so that
the open hole and the discharge holes do not
communicate with each other.

4. The washing machine of claim 3, wherein:

the flow channel switching plate comprises a
plurality of through holes arranged to form a cir-
cle around a center of rotation, and

the pressure limit unit comprises a space formed
in the housing, for communicating with the
through holes so that the water is introduced
through the through holes.
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5.

The washing machine of claim 4, wherein the pres-
sure limit unitis formed in a gear form so that whether
the pressure limit unit communicates with the tem-
porary space is different depending on a rotation an-
gle of the flow channel switching plate.

The washing machine of claim 5, wherein the pres-
sure limit unit forms inlet spaces periodically formed
to communicate with the through holes and a water
collection space of a circle so that the inlet spaces
are interconnected.

The washing machine of claim 4, wherein:

the through holes and the discharge holes are
periodically formed at an identical angle around
the center of rotation so that each of the through
and discharge holes forms a circle, and

an angle cycle formed by the through holes is
identical with an angle cycle formed by the dis-
charge holes.

The washing machine of claim 4, wherein the pres-
sure limit unit communicates with the discharge
holes so that the water introduced through the
through holes flows into the discharge ports.

The washing machine of claim 3, wherein the dis-
charge holes comprise:

a plurality of first discharge holes arranged to
form a circle around a center of rotation of the
flow channel switching plate, and

a second discharge hole formed closer to the
center of rotation than to the first discharge
holes, for communicating with at least any one
of the first discharge holes.

10. The washing machine of claim 9, wherein:

the flow channel switching plate comprises afirst
open hole selectively communicating with at
least any one of the first discharge holes de-
pending on arotation angle, a second open hole
communicating with the second discharge hole
depending on a rotation angle, and through
holes formed closer to the center of rotation than
to the second open hole, and

the pressure limit unit comprises a space formed
within the flow channel forming plate so that the
through holes and the second discharge hole
are coupled when the first discharge holes and
the second discharge hole are closed by the flow
channel switching plate.

11. The washing machine of claim 3, further comprising:

a cap covering the housing in such a way as to
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form the temporary space;

an inlet port formed in the cap, for communicat-
ing with the temporary space so that the water
is supplied to the water supply distributor; and
a flow channel switching motor disposed on one
surface of the cap, for rotating the flow channel
switching plate.

12. The washing machine of claim 11, wherein:

the housing comprises mounting surfaces which
are formed under the rim portion and which are
orthogonal to each other so that the discharge
port is protruded,

at least part of the cap is rounded and mounted
on the rim portion, and

the inlet port is formed over a portion in which
the mounting surfaces are met.

13. The washing machine of claim 3, further comprising
a cap covering the housing to form the temporary
space,
wherein the pressure limit unit comprises:

a protruding portion communicating with the
temporary space and lengthily extended to an
outside of the housing or the cap;

ashield plate inserted into the protruding portion
in such a way as to shield a flow channel formed
within the protruding portion;

aresilient member disposed between an end of
the protruding portion and the shield plate; and
a pressure release port communicating with the
protruding portion so that water is discharged to
the outside when the shield plate is moved by
the water pressure of the temporary space.

14. The washing machine of claim 3, further comprising:

an inlet port formed in the housing, for commu-
nicating with the temporary space so that the
water is supplied to the water supply distributor;
and

a flow channel switching motor mounted on the
housing, for rotating the flow channel switching
plate.

15. The washing machine of claim 14, wherein:

mounting surfaces orthogonal to each other are
formed on a side of the housing so that the dis-
charge port is protruded, and

the inlet port is formed in a portion in which the
mounting surfaces are met.

16. The washing machine of claim 11 or 14, further com-
prising a flowmeter mounted on the inlet port, for
measuring a rate of flow of water flowing into the inlet
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port.

17. The washing machine of claim 3, wherein:

the housing comprises a first mounting surface
flatly formed on a side of the housing, a second
mounting surface meeting the first mounting sur-
face at a right angle, extended from the first
mounting surface, and curved toward a side end
portion of the second mounting surface, a third
mounting surface meeting the second mounting
surface in such a way as to be curved, extended
from the second mounting surface, and flatly
formed toward a side end portion of the third
mounting surface, and a fourth mounting sur-
face meeting the third mounting surface ataright
angle, flatly formed, and forming a right angle
with the first mounting surface, and

the discharge port is formed in at least two of
the first mounting surface, the second mounting
surface, the third mounting surface, and the
fourth mounting surface.

18. A washing machine, comprising:

a casing forming an exterior;

a tub disposed within the casing;

a drum rotatably provided in the tub, for accom-
modating a laundry; and

a water supply distributor disposed within the
casing, for distributing externally introduced wa-
ter to a plurality of points,

wherein the water supply distributor comprises:

a housing in which a pressure limit unit re-
cessed in a gear form and discharge holes
formed in a cycle of a constant angle around
the pressure limit unit are formed; and

a flow channel switching plate rotatably in-
serted into the housing and comprising a
plurality of holes alternately communicating
with the pressure limit unit or the discharge
holes depending on a degree of rotation.

19. The washing machine of claim 18, wherein:

the plurality of holes comprises an open hole
communicating with the discharge holes de-
pending on a degree of rotation of the flow chan-
nel switching plate and through holes capable
of communicating with the pressure limit unit de-
pending on a degree of rotation of the flow chan-
nel switching plate, and

the open hole and the through holes are placed
at different distances from a center of rotation
of the flow channel switching plate.

20. A washing machine, comprising:
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a drum accommodating fabrics;

a tub accommodating the drum; and

a water supply distributor comprising a plurality
of discharge ports for supplying externally sup-
plied water to a plurality of target points com-
prising the tub and a pressure limit unit for lim-
iting an increase of internal pressure if water is
not discharged by any part of the plurality of dis-
charge ports,

wherein when the water supply distributor oper-
ates to supply the water to at least any one of
the plurality of target points, the water supply
distributor communicates a flow channel alter-
nately with at least any one of the plurality of
discharge ports and the pressure limit unit.
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